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Overview

Total Area: 2,560 𝑘𝑚2 (988 𝑚𝑖2)

Elevation: 2,800 m (9,200 ft)
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Grand Canyon Karst 6,000 + Sinkholes

Countless caves and conduits

(Jones et. al 2017) 3
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C Aquifer Stratigraphy
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Questions
• How does the hydrogeology of the C aquifer vary regionally?

• How does lithology impact the hydrogeology?

• Is there seasonality to C aquifer groundwater?
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Methods

❖Stratigraphic analyses at 8 locations

❖High Resolution data collection from 22 
springs

❖Statistical analyses using stable isotope,
water quality and cation/anion data

❖ Continuous monitoring at 4 springs
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Kaibab Plateau Springs
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Isotope Results
❖ C aquifer groundwater falls between the 

LMWL and GMWL

Winter

Transition

Summer
❖ More biased to sinkhole recharge and winter

precipitation

❖ Most negative values were found in the 
Coconino Sandstone (Big, Mangum and East 
Rim discharge areas)

❖ Least negative values were 
found in the Toroweap 
Formation (GRCA and 
Rainbow discharge areas)
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Hydrograph Results

Arizona Hurricane

Big Spring Response

Winter Snow

Snowmelt
❖ Seasonal response

❖ Quicker and much
greater response
in the Toroweap
Formation



Stratigraphic 
Results

❖ Coconino 
Sandstone thins 
from 40 m (130 ft) 
to 6 m (20 ft)
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North

South



Stratigraphic 
Results

❖Toroweap 
Formation has 
evaporite 
lithofacies in the 
northern portion 
of the field area

❖ Coconino 
Sandstone thins 
from 40 m (130 ft) 
to 6 m (20 ft)
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North

South
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PCA Results
❖PC 1 is characterized by 

sulphate, sodium and 
chloride variability

❖PC 2 is 
characterized 
by calcium, 
alkalinity and 
specific 
conductivity 
variability

          

        

    

         

      

        

 



Conceptual Model
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❖Groundwater originates in the 
middle and highest areas

❖Flows west is impacted by multiple 
normal faults

❖Flow north is impacted by the 
thinning of the Coconino Sandstone
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Discussion

❖ The Coconino Sandstone thinning and location of    
Toroweap Formation evaporite deposits are consistent  
with existing literature

❖ C aquifer groundwater recharge is biased to the    
Kaibab Plateau’s high elevation areas 

❖PCA indicates that the majority of dataset variance is 
derived from localized geochemical variability

❖ Geochemical variability is inherited from lateral 
groundwater flow through carbonate and sulphate      
units
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Conclusions
❖ There are three prominent groundwater types:

➢ Seasonal recharge does increase discharge at select springs, 
but recharge seasonality accounts for little of the overall 
dataset variation

➢Variability in C aquifer geochemistry is primarily a result 
of lithological variations

1. High- sulphate, chloride and sodium groundwater from the 
Mangum area

3.  Low ion abundance water from the Big, GRCA and East Rim 
areas

2.  High-calcium, alkalinity and specific conductivity groundwater   
from the Rainbow area
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Recommendations and Future Work

❖These results and methods to better establish the hydraulic connectivity 
between the shallow C aquifer and the deeply buried R aquifer in the 
Grand Canyon physiographic region

❖Stratigraphic analyses and high resolution spring sampling can and should 
be used to evaluate lithologically complex aquifers

C aquifer

R aquifer
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Thank you to: Candid 
Field Photos

Thanks to the 
volunteers!

❖16 unique trips

❖32 different volunteers

❖185 volunteer field days

Recipient of GSA Small Grant 
Award and Outstanding Mention
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Questions?
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Structure Map
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Spring Map



22

Piper Diagram
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Delta O18 vs Delta for the R and C aqufier
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Correlation
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Isopach Maps



Flow Maps


